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PROBLEM TO BE SOLVED: To provide a method for 
coding the partial structure of an organic compound, 
enabling to more precisely express the environments of 
elements to which hydrogen atoms are bound than by 
other methods. 

SOLUTION: This method for coding the pertial structure 
of an organic compound comprises defining one node 1 of 
the organic compound comprising plural nodes 1-9 as a 
focus node and subsequently coding the partial structure 
ranging from the focus node 1 to the sphere N with focus 
information describing the node code of the focus node 1 
and sphere information describing the node codes and 
bond codes of the nodes contained in the spheres 1 to N. 
Therein, node codes different in response to the number 
of bound hydrogen atoms are assigned to the nodes of 
carbon, nitrogen and oxygen, respectively, and only one 
kind of node code is assigned to the nodes of other 
element except the elements, respectively. 
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-So 

(^^. j^m, ^^coy-Kt^»LTti^(Z)^'g^7K 




^X'(oU^m^^. 7;^-— ;^;^y— K(7)/— F3-K^lr 

■-, |gN;^:7^'rW«<D|llS{;l=>_K^tLTv^<|^»r. ^ 
s y — K X {zmMf^-^-r^ y — K Y ^ 3 — KYb-r S i: 

K^^ffl K^tCigtil^t^y - KYiiiiLg?M-a- 

•t?,y— h't ury- Kx^5^tT.f:ii: tii^y— Kxo 
y - K3 - Kraft^p >9 l^nfluisy - K Y LfcHS = 

?^^ixfcy — K^cov^T«■?^i^S^j£^i:-r€)^^J^I^coy — 
KcD ^ - K{k^«R&-r 5 J; 5 L/C r ir t "T S I* 

Tb^Jj:^ 1 (Dm.m "9 - KSrS# . 7 ^ Ttf ^PbT 
{:i^2(7)K^^)fE-§-='— KSr^#> ^^^7^- Trtro^^^^ 

^<>'^l^^;^*^^^-tl*Blf^05«^feHB^^{^:^^oTy- K 

?r«Fmi:-r5tS*3Sl, 2, 3*fctt4fB«(0*«<t:^ 

^1 7.x 5/7° 

;*7y — Kroy— K&IBKfebfc7;:i-— ;<;7tf 
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coy — K3— K*3j;tJ«3}^>' K^— KtrlESti LifeiNfliro^ 

7K«ig4'ro7 7^ Ttf^{;i*3tt5#^-<>'9=-F*9Wy — K3 

5 J;5(-*«3g^jES^t:-rsm4y^v^-;/7°i:. lEm^ 
ixfc*1f5t^7;i--;*7lfffi, ^177-1'Ttm 
BN7 7^'Tlf^®)«{;:*SLT. 7;j--;*7it#ir® 
1 7.7-< rltffiirWPBlJC^l WEeitJfE-^a- K^g 
10 #7.7^-Ttf^ra{;:|g2ro|E:^i9IE-§-3-K&« 
#7 7^'r[^K)^^>'^t»ffi^(-ll3WE§]>3fE-§-3 

— K ^ g V ^ 3 — K ^ fife i" 5 H 5 7 7^ s' 7° t . 

^tjig Lfc 3 - tU;*3 7 r /H- 5 II 6 7 7^ 5/ 7° 

[^*«7] ^3 77"s/7°^;l*5v^•r. ;K^iii)D;t. m. 

Tsui's y -K3—K5rfiJ 19^ T. ^ttJil^^TC^wy 

— K(c:>(t LTf* 1 mm<D y - K 3 - KtrfiJ «9 ^ T S J; 5 

im^ma] ^3 77=-s'7'{c:l3V^T. 7;^-— :^;7t» 

m, mi ^y-frmm, ^N7 7-<TW^<^iii{^3 

- K'fbLTVN<K^(;i. ^sy-Kxi^itt^^-^-t--5y- 

KYSr3 — K-rs #^3— Kfb{fi:BfiASut-K(-y — K 
Y^3— K{kLri/^fc»-^(c:tt, y— KYcoy- K3 — 

{^y-KYi:iii:«^#-t-sy-Kir Lry- Kx^js^ti. 

fci:#{i^y — KX(7:>y— K3— Kroft;t?«3 (^SulEy — 
30 K Y izmm LfcWS3 — Ki:I^CWS3-K Sr^Sffl L , 

ao, p^^3— K-e^s^nfcy— K(^o^^T^*^tl.^ 
i: -r 5 eil^co y — 3 - Ht; tr^R&i- S J; 5 U 

s>s:®-g-. ^»^»<bnf'^n-?:*mi7'is«^oKm3 

- }ff)^hmmm^ i o-ror^s3- K<irig#^LT^ffl-t- 

(»*JSiol m277^2.7°(;:*3V^T, A;'37r'<^i' 
(;:i>r 5;^7/Uv'7 bffi^SfEJ7£$ixTV^S555g^7;^— 
y-K^:L, Eo, 

^6 77^S/7°(^^o^^T. ^J5gbf'gC5)-ffi)t«3— Ft* 

[ff^JSlU 3>'t°^-i?(iTfE077^->7°trll^T 
$-li:S/ci)6<7)gp^«ig3- F^L7°Di/?i^?rfE^L/c^ 

50 



3 

^^i^mm^^^ 5 y - K — K^fiJ "9 ^ r ^ J: 

-K^^^L. ao, E^s^-K-e^a$:Jx/^y--K{:i 

ov^Tf^■^n^S^i:i-5^^l^(7)y- KOrn^ Kfb^*'^ 

- Kfb ^'^^ A ^lE^ bfc^^o 
[ft*Jli 5] milE® 2;^y^:yy^^^ A;^ :7 r /i^fci 

-Yh^^m^^^^. 50 
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^t?r<>^^$m^i-5lt*«i 1, 12, is^fctii 

4 Um(0%':^m^^- Hk^^tz ^^^^ ^IB^ bfc^fr. 

[0 0 0 1 3 
[0002] 

:n>^t:'^^— ^ • -ir^;?^ by— . VU— Xl, TCH 
fp^^^A*, 1994^6^10, ^^idbiEt*^ 

[0 0 0 4] :Lcor-isb^ :z<7)m(Oiy:^'rJ^X^^^ ^mit, 

^m(DUi»mm^ii\m^ i^x^^iiy^i^^^-^icx^xmrn 

[0 0 0 5] ::^^l::'^-^T^S'^tg;^^W^{l:;'g'^<^1S 
3g^BS:*r^^ LTfi. WLN^?f5^fE, ^^^^ (Con 
ection Table), HOS E C o d e 
t\ m^<<Dmm:^'^f)^^htlX^^^o WLN 

't^:^K u^mm(omm:Jjmti.x\^mmx:^^<. mm 
x%f^\^\ ^m-<—>^(r>r:i}^(r>^i^mmmm 
:fj^tLxn. HosKc o d e^^^i^<i^m^n^o ^ 

i^fcmm:^^x\ 3c-nmr>^: 
^1^^ h/i^^M^tL.xm^^nr:ih<Dx:^^o 

[0 0 0 6] HOS E Code X\^. SPi^ffii^^lSa! 

:t—^:^^^^bt\^xmiy^y^T, m^y^y^T, - ■ 

\-iMi{:iMft'r^^—vi^=^-vit\^x\^^<o 

tf. :i:fr«it;^5Igl 5 5 (a) {:i^^'r ^ ^ fmm^xm^ 

th^^mi\:'^Wc:^\^^x. m-^i(DCu, ^y:t—:^y^ 

:^y^T^X(D'^^mi^\^. HOSE Code-rtilSl 



(4) 

5 

#-^2(7>CH2 (-^ 2#g(DCt*#^3(?:>CHic:, 3# 

^r-. r (J , r/j , r, j t^iK^i^iE-^-rfe^o 

[0 0 0 7] 

immm^^i^x 5 ^-r^^Mi hose code 

^^tf}^X-^7^j:\^\ ^(Ommi-i. HOSE Coder- 

fc;^i^ibrfc^o o^»9. 115 5 (b) (7>HOSE Co 
[0 0 0 8] r(^J:5(-HOSE CodeXl^^m-:^ 

y^T(D7^mm^^^mt:^j:^f:i^.mK.\^m5 5 (a) 20 

10, 11, 12(7) c, CH, , CH3 (;iB^i^^/cSiJ 
L:^c||4^:7^r^r(7:)^5i'«^^#^fcm<g^, HOS 

E code-et^f^n (b) t±<m\:^mm\^t^^o ^ 
it^micML^x^ HOSE Code xui^m^^^^m 

[0 0 0 9] ::(7) J: 9 (-HO s E Code-C(i, ?KM 

<Df^^'t^7nm(omm^m&0:<mm^x^^j:\^^r:zi^. ^ 

(31 1 h-nmr;;^"^:^^ h/K h-h cosy;=<.--^>^ h 

/l^, C-H COSY;^^^ h/K HMBC><.^^h 

/V, hmqc;^-^^ h/l^^fflv^fcflr^^[: 

(7) p?g ^ ;0 5 ft m ^ liM - o ( ^ o r V ^ 5 o 
[0 0 1 oj ^^Kti^ioJ: 5^^»tf(-M^rti^^tt 40 

[001 1 ] 
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t\cX^X. :=i-Vit't^ljmXh<:>X. (i^^J:<ti>^ 

[0 0 12] ;*:^igcDWm^b'&^^(7)^$>«iitcDftli 

KS:#]i9^T. ^nsx^(D7cm(Dy — vici^\^xmm 

[0 0 13] *^P>gcoWm^^<7>a55>«i£(7)r3 

^ / - K X (dffg^Sg-g-r ^/-FY^n^ Kf t^-r 5 ^ ^ 
HWiBl^HUi-Kt^/- KY^=i — K>^t:LTV^/c 

i-^y- Ki: LXy- Kx^s^ti^fcir^t^i^y- KXCD 
y - K:=i — K(7)ftt? »9 dSuiay - K Y b/c ^ 

[0 0 14] *^?^c7)*m^^c7:)|fP»«3§'7)n 
[0 0 15] *^0^(7:)*«>fb-g^#?coaS5i^1»igO =i 

(^1, y<>^^\^{z.io\^^xnm'&(Dm^mmc%^x / - 
[0 0 16] :^^m<Dmmit^^(D^^Amm(D^ 

<p^j:< t^,mm(^y-}'i^Mi^xn^(Dm^yi^mm^jt 

CTS/^5y-K^-K^ffJ'9^T^J:5f-boo, :7 



(5) 
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iE:®t)|E-§-3- K^lr«#. ^y^y^Tmnmicf^2(DK 

[0 0 17] ^^m'nmmit'^m(o^'^mm(oi& 

r 5 J; p I- Ufc^ ^'I^FiSir-t-'So 
[0 0 18] *^?^(7)WaYli-^'^wSl55)-«at<^ = 

mm, ^x:^7^rmm., -, mN:^:7^Tmmo:>mK 
[0 0 1 91 >^^m(o^m^t-t^(o^'j^mm(^=' 

[0 0 201 ^ fc. *^M©=fr^fb-^i^cogl55>«|jtW3 
:^y — Ktb. Hfif2^6;=^-r5'7°i;i*3V^T. 
[0 0 2 11 ^^BjolFP^^ISjt^-K^tT^njr^ 

CTS/i 5 y - K => - K^»iJ S T 5 J; 
■5 {c: Loo, ;*;=^y — Kcoy— K = — K^iaiSL 50 
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id! b/cNf@o;^ :7 ^ rmn^'tnt'nm 1 -IgNPge i: 

^t^<^ y - K = - K /I? >- K =1 — K t K>Mwa£t/;*53f :^ 

[0 0 2 2] glS^J-^Sit^^i-K^LTT^t^^^i^/^iSni/ 
[0 0 2 31 g|S^«^=:^-K{t::7^n>r^^A;^Sn> 

^n^K^ffi^b. ^^ciy- KY(;l^iLg^?S'a^-r^y- 
[0 0 2 4] ^^mm=^-Vit>^^r9J^^^=^:^ 

[0 0 2 5] a5^)'«}g=i-K^L:7^n^'^j^^5n^ 

^{:i||fT^^5mrfail2:^v"-/:y'^5^ A;^^:yT'< 

[0 0 2 6] *:^P^f^fcorf^. mm (C) c^:^-^. C 

H3 c^) J: 5 3 ocotK^ t SS-^ LT V ^ ^ t ^ X. 4 
(czi— KftiL. CH2(Z)J:5^-2oo*^^^^'g^bTV^ 
5 #i'i0ijx.t^*3 K^bb. CH, (Di: 5 1 oct) 
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S^c. (N) c;9lg^. NH, 3 ^(DTi^mt 

LT # J ^ - V^t N Hz (?) J: 

9 2 o SS-a- b r V ^ ^ i: t X. G - K 
fbb. NHcoj: 9^-loco7k^i:^S'g'bTV^^i:#f^^J 

^JX^iNic::=i- K{L-r^o mm (O) CO:^^. 

o H o J: 9 1 -o (7)*^ i: ^-a^ b r V ^ § i: # ti^J X. L 

4 ; 3 (2/1 $ 3/0, 2) (1) 

cDmm<o^m] (Dm(oMci^mixmmi^x\^^^) o 

[0 0 2 7] :^(D:=i—V^M.n{^mh^^:^j:^^\^. 
mx\^. y:t—^::^(D5tm^\^\:^^t\-.X^:^'7^T<D 

■fe. =1— K4^1.ti.f*. >^;^-;^7;^<D5E^^5^m (c) 
x^^. ^(Dl^^i^mm^3X^^:iti)^m.'h\^f:>t^ 
60 Hi :^:7^r<7)3, ||2>5.:7^rcD2, M^^y^ 

T(D1, 3, ||4;^:7^Tc^O, 2 {^OV^Tfef^^-C$> 

-r^fcit*. g^(7);^:7^r. 0*19 ±BS (1) K 
T*^iH4v^:7^r^;l^oV^T^>. JS-g^Tkm^otS^^^s^t:) 
n^^vv t^^oT. HIS 5 (c) 

y^y^T'kX(D^^m^^\±. 30 
4 ; 3 (2/1 $ 3/0, 1) 

t^^^. Jhl5 (1) K^^?'^^ tcoi:/^^o ^tb 

f^. HOSE C o d e tm\:^:^7-CTm(OmmX:^<> 

[0 0 2 81 /^4b\ ±i£li(D|f^P^T-fi. ^^{^>E^bri, 
2, 3, 40=1— K^. ^^{C^bTN, E, G, J(0 

ffic?:)7C^(^:::3— K^-aie). — ^ ^ — K*e$>tt 

[0 0 2 9] 

\^^xm^^0^m\.xmm\:imm't^o 
[0 0 3 0] ±^tj:mm(^M^m{^<>\^^xmm't 

[0 0 3 1] y-- K ; ^mit^m^^m(o^m:^^hm^ 

-K^pg^^o mb. 7k^*^y-K{;i$j^/^^v\ ^i^c. ^ 50 
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mh^ivif^^m, Mm^(Dm(Oycmt~m^'^^tLX\^^ 
^m^\a^. ^tim^xy-vt^-r. i^^^(v^mt 

itmi (a) \:im7jkL^fcmm^<^mmit^m^^\^'^x 

[0 0 3 2] /I^V K ; y — Fty— V t(Or^l<D^^^^^- 
-g^, 3f#^j$'g^*(^ms;a5fo5o Ell (a) (Dmmit^ 

y-^^^s t y—h^6m<Dyf^:yhi^~m^^xh 
[0 0 3 3] y:t-:^:^y-h^ i^mit'^^co^^mm 

^y- K^7;^— ;^;;^y-Ktt^^o — fls:{^7k^(^3£'a^ 
bTv^^y-K^:^c^^^^(Dy- K^:7^— K 

t^^:^^. ^m^m\:^xiii(7:>^m^y^—:^^y—\'^t 

[0 0 3 4] |gi ;?^:y^r--|gN>^:7^r*5<tD?^-^:/ 
^ ; W^fb'g^^o^^«ittcjoV>T^^:7;^--;^7;^y-- 
K^^i^fcg-a^i:!. :7;r-;^;^y- Ktcffig^'a^bTV^ 
^y-KcD^-g^^, :7;^--;^7;^y- Kc^^'^^/^Sfct^m 
1 ;^>^^ri:[if-s^o lli;^:y^T(7)^^y-Katc:ii:^ 

^'g^bTV^6y — ^:7;^-'-;^;^y — K^^(?:>y — 

mmi::.. mi-i (i=3~N) p^y^T(Dm^y 

— Kb tClffiS^-g- bTV^^y — K(7)9-^'^<7)y-Kb;05 
fi^l^-g^bTV^^H i - 2>'^:7^T(?>y— Kl^^cT^y — 

y^r<D^x<D/ — V(Dy<>^^(DM'B'^M i ^y^rt 
^^^o ^ilx-f^^l^i (a) ^^^^v^T. y— Ki^P^^— 

(b) ici^-TJ: 5 i-^i^e>n. y-- K3*:7;^^— ;^xy 

(c) {^^-rJ:5f-^*>bn^o 

[0 0 3 5] y— K:^— K; y-K^P^-t-^TC^cO:^ 

^t2^^^^(?:>«M'J t^t^ o T - K^b b t CO * y - K 

[0 0 3 6] Il2{;i^-rJ:5f-. (c) (D^mm^ 
S*:6^{^:35S^;4c^Si^iSbfc:=i-K^fiJi9^T^o 
0*19. ccoy— Kt-^fbrtii cH(7)y — K(->f4- 

bTfi2^, CH2(?:»y— K(^:>rfbTfi3 CH3(^ 

y- K{c:*fbT}^4 ^n^^^m^^x^o 

\^^mit^m<Dixmmfm^^mxmm\^mf\^^tz.}b. 
y - K - K/D^ mmffo \^i^^7^mm^';^t^ 6 j: 5 ^ 

[0 0 3 7] ^fc. lEI 2 J: 0 \z.^ (N) , m 



u 

m (o) (o^mm^h. ^-g^^^^^-iscfc^-K^sij 

NH3 (^-r-v^) Kt;i>c4-Lrt^ J ^ti 

h/V-^^^^^-^^^^-trfcoT. 13C-NMR 
N, or-ft^LTS:V\ /^if/c^^. 13C-nmr;^-< 

[0 0 3 8] ^CO{iL(DyuMt^^i^O^^X\^. m2{Z,7^ir 
Si, CI, B r d^J-L-TfiQ, X, Y^SiJ«9 

mx. I, Ytci^brti" I" , " Y" ^mv^x. ^ 
ihSi^<D 1 :x^(D^mm^^\:^M L^xi^Tcmt^^t m cis 
-^oDn— K^ffj<9 sr^o ^r-. 2X^<D^mm^\^o 

^/^Kri-K^-r^o -^(T^ffe. Tk^ti— 

[0 0 3 9] 7t^>'V^—V;^^/—Va(D^<l^^co^ 
{^7-Kb;?)5fe5t^. Kb ty— Fa irc^;^<VK 
C^a55IJ^:=i- F^t:by^ct>(^)^. y-Fb(7)/K^ F::^— F 

^Pf^o m]a^L/cJ:5>^-^VFc;^ffi^^c^^^^'^, 

HfiSS^, ^mm^^m^-hV. 0 3^/J^VK::^ 

X r>j C7)#7}^'^-F::^- F^fJ'9^T^o 

^4<'^^F:=i- Ffi^V\ F^bt-lg^bT. /1^'>^F:=i- 

Ft^. F=i— F<^But^f^^^:n.^o 

[0 0 4 0] y:t-:^:^mm, ^^^-^t*^, p^r^^rm 

y - F ^ 2 IH] ± - F^ b L ?i l ^ 6^ . ^ ^ — Ff b b 
fz.J— Y\Z.^\^X\t,mmi: ^ — F b . <7> y — F 

l-MbT-tti.J^ft(7)/-<:/^^r3-F'fbb/^v\ 



(7) 1 0- 1 7 5 8 8 4 

12 

@, #, ^ (^/i^F) ^v^5WiST*ffifflbTV^ 

^/vF*T*ffiffl1-5i:. *fc&(;^MoT^i9jgb<£ 

10 0 4 2] m^. *^P^{C;0^;e»^5=i— F{b;^ffitcj:5 
h^it:^m\^ J: o ^ =1 - F^i^TH Y p 

10 ERCode (HYdrogen Part Emph 
atic Representation Code) 

[0 0 4 3] ElSt^HYPER C o d e cD—fi^^^/^ :7 

i:^y^Tmms p 1 tm2:^z7^Tmms p 2 ^^^ih: 
^1912^ r (j (tE^mz^m) xm^mhti. n 2^=^:7^ 
20 Tts^s p 1 ^^hm^[^(om^^y^rmns pn^x(d 

^iB^^br 0 J (;&wb}g» tmm^^^o 

[0 0 4 4] y:i- — iOy^\^^¥\^}'i^ — ;^ y — F 

^«^-r^7C^c?:>7t;^IE-^^ll 2 Ci^bfc^t^^IUi^t^ 
oT=i" Ffbb/cy— F:=i- FNC:^S^^$tt5o 

[0 0 4 5] ^1 >^:7YTfS#S P 1 t^f^, — 

V:=i— FBC^y- F:=i— FN C ^ :^ 

30 5o F=i— FB ct^y— F=i— FNC(?:>ii:Bff(-lsai 

^mm^mr5\^^xf^^m^^titim^mm^i)^^xy^:^ 

F^— FBC^y— F=i— FNC(^M;553g^P>ti.^o - 

So 

[0 0 4 6] ^2:^y^T\^^S P 2;0^^*^(D^N;^ 

40 ^oWh.mi ( i = 2-N) y;:7^rt*#s P i 
fl. m i ~iy^:7^T^«^-r6#y-Fc^^-^>-^«^ 

m^xm'^(o}^my)m^' r, j (ri>'-^) ^Bv^T3fe-< 
^nso #^^^^t*#{-ti. -^(^/^>^^^t#^-r5#y 

— FO^^VF:=i— FBC^y — F^— FNCOia;^)^^^ 
^;rt6o lo<^/^>'^^«^-t-Sy-F;65^m#^-r^ 

Suiili^f^^/^tf^tiiiffit-t^oT^^^^-Fr^i-F 

BC^y — F^— FNCcoffi;^5^-<^>tt6o {S-b. ^i 

- 1 ;^y^^T?r«^-r'2>y- FTfcoTt.. ^OD-^^V^ 
50 b/^v>y - Ft::»i-S^^^-^tf ^fiis^ «9 IS 
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[0 0 4 7] me (om^miiLmi^ i oco/-^>^^tt#p^-e 
K^- KB c i: K::^- KNC i c^ll^ffim^fJ^ 

[0 0 4 8] ]£XT. ^<:>:^^(OM.i^m^m^fXnYPBK 

Cod ea^m^^x^mmi^mm-r^o 

[0 0 4 9] Aft^^Jl ; mi (a) 
||4;^:7^r^-e<^?fi55>1Sit^HYP ER Co d et? 

(b) \C7jk't'h(Dt^^^o ^:t—:^:^y—hl^CH,x 
ia2^#Bg-r5i:^coy— K=i — Hit r4j Xh 
^fzi^, :7:t—:^:^mmF}^ r4j {c/^^, 
/ — K 1 (7>/-^ v^t^ C H2 CD 1 / — K 2 b >9 . 

#B^-r5^. CH2 coy — K^—K(t rsj T'fc«9. :7 

1 :^7^rtf^s p 1 ft raj {:i/^^o 

10 0 5 0] ||2;=^.:7^Ttt. J — V2(Dy<>^^tdi,1r:^^ 

2;^7^Ttf#s p 2ft r2j {::/^^o 
[0 0 5 1] ||3>^:7^rft. V 3(Dy<:^^ti\lr:^^ 

-K4, r^^^/^^o I^2^#0^.-t*^^-^cDy-K^ — 

m-^n-?:*:^ rsj , ri$j T*fe«9. y-K3^<7)/1^^ 

^Ttf^SPSft ri$3j tt^^o 
[0 0 5 2] ||4:^:7^Tft. F40^^:/f^^y — 
K7cD/^>'^^;0^^«^g^tL. y— K4(7>y^^^^ttCH 
(Dlocoy— K5;0^^;'ce •9. y— KTcO^^^-^ftOCO 1 

o(Z)y — K8;0^b;^e^o m2^mmir^t. ch, Oi^> 
y^K=3-Kft-^tu-^n r2j , roj xh^. y-K 
4, 7f^*f-r^?K>^Hit-^tb^^H¥^^-efe5o t^o 

^4;^:7^rtf^s p 4ft ro, 2j t^^^o 
-e. r2, oj irb/^v^coft. ®3P^:7^rtf$gs P 3 
firi^ov^ry- K7, y — K4oiiii#T*y- K=i- k^^^^j 

m^nX\^^^^Xfy^o ^M}. ±i^(DHYPE,R Co 
d e ft. 

4 ; 3 (2/1 $ 3/0, 2) 

[0 0 5 3] Mi^m 2 ; m 1 ( a ) (CItt LfetSig^CtT)^ 
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^{b-^^^t-^sv^T. y- K3^:7;^--;tF;=^y— L. 
|g4;^P'^r*tr<^&15^>ffi]ig^HYPER C o d e 

(c) {:i^-rt>c^:'^^^^o :y;i-— ;^;=^y — KftCHT-fc 
-tc^y-K^'- Kft r2j 'efc^^:7;^-;^:^'lt^ 
Fft r2j {cfj:^^ :7;*-— ;^;=^y — K3c^^^v^ftCH 
2, CH2, c = 0(^) 3oc;:)y — K2, 4, T^^h^J: 
19. ^i:^:7^rft:^co^^v^;0^^.1f^$tt5o 112^ 
•^(^^'^(T^y— K:=f- Kft rsj , 
10 rsj , ri$j x$>^. ^f^y':i'—:fy:^y—F3t(D 
?}^VKftfsrn^>¥^^TS)^o ^b^^ffi^fellfiftl 
3 t^^oTlli ;^:7^rtt#s p 1 ft ri $ 

3 3 J f^/^^o 

[0 0 54] ||2;^>^^rft. y — K2c^>^^v^^ y — 
K4(7)x^v^^y- K70/^:xf^t/i^b1tfie;$tb. y — 
K2 0x^>'f^ftCH3(Z)io(?:>y— Ki;5t^^/^*9> y — 
K4<^x^^/^ftCH(7)10(7)y — K5;5i^^/^«9. y— K 
7c:o^^>^^ftO(^ locoy— K8;0^f>/^5o ^th^^tKD 

y — Ki, 5, 8 c7)y — K=j— Ktt r4 J , r2j , 
20 roj T*fc<9. *:^cy— K2, 4, 7 t(oy^>vmnti 
hm^^x^^o t^oT. ^2;^:7w'rtf#s p 2ft 
ro, 2, 4J ^/^^o 

[0 0 5 5] ^3;^>'^TJt. /—\^^5(D^<>'^ty-' 
h^8(Dy<Zy^t^^hm^^i^. y— K5CO^^>^^ftCH 
2(Dl^<Oy—V6^^h^j:K^. y — K8C9^^V^ftCH 
3(Dlooy — K9;5i^b;^e6o -?:tt-?:'tt(^y— K6, 9 
oy^Kn— Kfi: rsj , r4j "Cfef^. y — K6(7)y 

- K5(^>(^-r ^/ Kft^S^g-g-, y— K9c^y-K8 

tci^-r^^^V Kft^lS-^T-fc^o t^^oT. 1^3 x^:7^r 
30 tt^spsft r4, =3, J :inT% 

CO r, J ftl53 ;^:7^r(;:tt^2>^:7^r(7)y — K 1 

[0 0 5 6] |g4;^:7^T(t. -'OCD^<V^t>#tf b/^ 

v\ t^oT. :^4;=^:7^Ttt«ft r, j i:/^^, 

-^t^CDHYFKK Co deft. 

2 ; 1 $ 3 3 (O, 2, 4/4, = 3 , /, ) 

[0 0 5 7] ^^^(13 ; 117 (a) f^H^fWit^c^W^ 

>^L'&'^^c:^ov^T, y- ki ;^7;=^y- Ki: b. ® 

40 Ay^-y^r^XCD^^mj^^HYPEK C o d e X^ 

(b) (DXoicf^^o ^r-e. m3y;>^^Ttm4;^>' 

^Tt;5^s^bTv>5c^ft. 117 (a) (D^mit^m^^ 

5, 8 {c:/^^;ii^^*T?fe^o *IS-^^c^HYPE R Cod 

^\z.x,^n':i^mmmim\^nm (c) (^j:p{:r:/.e^o s«? 

*^g«c-r^/ci^>(r:. y- K#^t(^>E^/£S:#i2bT*> 
^3y^:7^r4-eftmia!(^a^e^!li:[^«i;ibT33- 

50 K^tT't^o 
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[0 0 5 8] m4::^y^rmn'V\^. 5feT^ ms:^-:^^ 
$^6o NH2 (^y — K7oy— K:=i— KHm 2 ^#Rg 

[0 0 5 9] m^f^3 :K'7^T^(Dy—V6(D^<>'^m 

3 ^rmm^^^^xm^^— K^t:^i^Tv^5, 
#RP.L. y'"K6^y-K5^<D*£'^{C>|£ffl4'(7)g^S=i 

y-K6(Z)x<V^tf^fiL&^/^^o 
[0 0 6 0] 7iib\ logcoSf^ 
&^ 2o-<r{c:Lr^ffl ?S5c(^^}i ! ^2o-<r{^b 

x^m-t^bt^^^o^oi^. 7mm<Dmn^-v^mm^ 

m^-t^m^. &, !, @<D3<^f)^^(Dmmx^m^ 
i^m (b) 9^c^a5i>iS5g^iEt?'^^o 

t^^ mm (c) KS^-K&tiy-K 
4i:y-K5^55$^LTV^^ri:^, F^^:=i- K ! f±y 
-K6^y-K7;e^>3^'g^LTV^5r^^. W^::i-K@ 
t^y-K8 i:y-K9 t;^5*§'^bTV^^r tSr. ^tt-? 

ttTj^-To ^ce:^\ HOSE Co d B<DX,o\^inm(om 
8 (b) (DU'^nm^m^mm (d) trTj^i-^^co^/^ 

my- Kf^±^5^*^l^TV^So^;^^^Mi:/^^, 
[0 0 6 1 1 &f^. HYPER Code ^Stb6tJ{-* 

[0 0 6 2] mOfiHYPER Code gtb^/^gSSfi 
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Code gib^t^a^Sf*. 4^:*:*fL^®gl 0 0 m 

{-ffi^^ix;ty^y (BtBBit) 10 1, >^nr^-/=.Ba^ 
jSKf$:i02, A;^:7T^/H03, m;^:7T>r/n 0 
4, Ay3S?Bi0 5, ^^a^gi 0 6*5j:t/:yy 1 
0 7 i:;6^^)tSJ5e;^ttTV^§o 

[0 0 6 3] A:hmm 105 f^^— K-^-r 'i7;;<.^x* 
m^^tl. HYPER Co d e gib^^^gtC^-r^ 

10 Tj^i^gl 0 6tiCRTy=V:^>^W^T*«fie^n. HY 

PER Code ^m±f^mm-^^hmm^\^mtiir-<^ 
r^—^^m^-r^f^i^^^. f^c<77^y >'^i o 7t^HY 
PER Code ^m±^mm7:)^hmm^\^ititi'ir^% 

[0 0 64] A;^:yz'^/^'i osti. mmit^^^mf^ 

r^^^Xh^o ^(OAtiyr^/^i 0 3(D—m^mi o 
}:i7j^i-, r (Dm(OA;b :7 r ^ /V 1 0 3 \t.^^^m t m^ti 
^h<DXh^. ^^yy2 0 0 ^^i^h=74:y20 1 

20 T VJ>^y'r2 2 0 2 TT^^^Vy'xr^y^ 20 3 

v-I^ hy^n -/^ 2 0 4 ^^^A/-rv^^o ^-yy2 0 

o\z.vx^ z.(Dm^mx7^^ix^mmi\::'^m(D^m'mtm 
^^tt^o ^(Dm^. n^t^j:^mmit^m\^. eth 

YL (4 -METHOXYPHENYL) ACETAT 

ET-fo^o tcomm^^mi it-^-To ^^^b\ mi itc 
^^^-2 o 1 icfi. :i(Dmmi\:^m^mf^'r^%m(DW 

30 [0 0 6 5] r 2 0 2 1 Kz/c' 2 

0 3^ f)^1^^m<0^mW^X-h "9. rhA:/n o,>>20 

2 x\^^mmmi\:.^m^m^'ir^7tm(Dmmmm'&^ 
K:/p 2 0 3 x\^^%mm<Dm^mi^Mf)^ 

^^§n-5o r hA:/T3 2 o 2t^^(?:)#m5io<7) 
T VJ^^^2(D^m, r hAS:§'l 4C0:k;^^ 

i^a^LTv^^o ^n(D9tmf)^h3^^x(Dm\m^^^t^jL 
m(ommm.^7f^\^. ^(o^d^^com^- rcj m^^m7tm(o 

3ti-^c7):g-tf;65im(7):^^rBl(7)Sg'^^BBaiLTd^ # 
l^S¥*§^, 2^5z:fiS$^, 3;05HS^^, 4;^S3?#i^ 

r ^i^#-^l 07ti^t;^5-fi^<^bTV^§r i:^, 2fT 

if^. T h-^#-^3co^^i:r hA#-^l c7Px;^t^5^ 
[0 0 6 6] m'l^(Diyy Vy^x^^y^ 2 0 4(i, 

50 it-^mk^n-th:^^^ h/\^m\'^<Di^^nhfhf:i>^^^ v 
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Tnhsf U ;^^s^ffi^:loV^TV^^fT^*. T 

(Intensity) mm^t^^f\^^t^. 

^(^^-g^. 9 0MHz-T?fc^o fN SLV \ S ti^9c 
-g^, ^nn^J^/l^Jx (CDCL3) Tfc6o •"N REF 

[0 0 6 7] su?. m^^^mrr^t. i^ti-^r-i/^i 

0 4Ji, HYPER C o d e gi!j^J5K3^g-e^^$tV 
fcHYPER Co d e 4r^&^-r^:7r>r/l/-efo5o * 
f;i. :/t3 d^mmmVf 1 0 2 , 1 O 0 

W-X^'O. rcor^n>5^^Afi^fTB#*^;^^y 1 0 1 ten 

[0 0 6 8] El 2.nmB(Dmw(Dm^^mm^^v^ 

3 O 0f^:7^n>r'^^i2ti^K*^l 0 2{c 
l2lt$ttfcy^n^'^^i:ct'*:AtLS^gl O 0 i:;^^y 1 
0 1 iT-|l^$tt5:=^-K^fiScm«T*fe^o C:c^):n^K 
^^^«3 0 Ofi. ^^°^7^-^A;^^^3 0 1^. xn^t 
7«-^m^^y T3 0 2 i:, A;^:7r-r/^K^iZ^^#S 
3 0 3 ^. KfiVr^ ?\-^m^3rzo Ah^ /t^ffiit^ 
^^S3 0 5 ^. /t^«3g^j*^ y T 3 0 6 i:. 7tc«igjE 

*a{t;^©3 0 7 i:, ::i-HMt:^©3 0 8 i:. m;^^^3 
0 9^, :n ^ ms^^ yrsio^, 1112 \c7f^ \^f-^^ 

mm^S lit. 0 3{e7j^L:^c.1^VK:=i— K^3 1 2 
i:. ll4(e^b;^c^S::i— K^3 1 3 [I|6{C^L/c 

[0 0 6 9] mi 3n:=i— }^^±mmmS O OCD^SCOM 
gS:^i-:7n-^-^- K^)5!c«« 3 0 0 

^xAtimmi 0 5^mv^xmm^^^h^m<^^<y ?^- 
(SI) o y<y tl^Xl^. m:^^t. El 1 2 (d^i" 
Atjyr^/i^^s 0 2 1, mti:yT4/^:^3 0 

2 2, ;^:7^Tm3 0 2 3, K3 0 2 4, y :t 

— K3 0 2 5;^Sfe^o ;^:7^T^3 0 2 3 
^n-^^hi^f^LXo t-t^HYPER Code 
09*^y^:7^Tm^^ft^^o '^t^^- K3 0 2 4 T-t^. 

^mmmm3 1 i^i^mi.tiy-v^-h^^(D^m^ 
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^^^7i<mmc^^:.zx:^- Mi^i-^^- K;05fg^$i^Tv^ 

t^^^O^^T-fc^o y:t — :^y^mVi'^—h^3 0 2 5X 

C Tfdico :7 ;^ — ;5?7 >^ 1 1" 5 r t ^ ^ 
r(7>:7;t — ;^;^^tR^— K3 0 2 5 T*:7;r — P^?::^ / K 
10 oJt^^fr^o *ll*£^flT*ti. A;^:7r'Y/i^i o 3(7)v- 

^"kM. ^%^mio(o^^nT vj-^m^3, ?, 8, 

9, 10, 12, 13, 1 A(D7tM(OJ—Y^yi^—lJ 

-So 

[0 0 7 0] m^^—Y^mmm3 0 ot^. A;^:7r-r 
/i-Sn^jZi^^® 3 0 3 {c:J:oT. Kf}yr 4 f^^^3 0 2 

1 te:^^-r^A>^:7r^/H 0 3 ^Sn^iA^. A;^:7r 
^/ix^^rc y r 3 0 4|c:^S^-t-5 (S2) o 

20 [0 0 7 1 ] K^^^1t3 O Ofi. — ;^7;5?. 

K<?:>^f£tt>^ 7^ 5^:7^3 3~s 6co^S4r^'9 5gU* 

[0 0 7 2] >^^^;/:7"S 3^d*3^/^T=I-K^^5c;^«3 0 

oti. 7t^«i£^^^©3 o 5(;iJ:i9. y^-tfy>^m^^ 

— K3 O 2 5 \C^-^^Atiyr^^^t^h 1 "000:7;^!-—;^ 

y^j — Y^WR^^o ^(nm<r)m^. i^y h^x^ y^ 2 
0 Aiz.^^^/i--yy hm:^^m'fhtix\^^^T 

3, 7, 8, 9, 10, 12, 13, lA<D^M(Oy^ 

30 1 o-ro:7;:e-— — bTigtRLTv^<, 

[0 0 7 3] >^X^/>^S 4i;l:^b^V^r::I— F^)^«1f 3 0 
Ofi, *«5t^ifiSc^©3 O StClJ:*?. AtiyT4/l-(DT 
hJ^yri^^y^ 2 0 2:$3X7Jy^>^Yyrj^y^ 2 0 3, ^Jfe 
*aMlM3 11, 7)^VK3i-KS3 1 2^oJ:t;^M«:n^K 

^3 1 3^#fiP,LT. — K(^y-K^— K 

NPg^ti-^yfclfig^, :+:«3^^J*^ y r 3 O 6 tef^jeg 
40 t-^o 

[0 0 7 4] P^^>>:7^S 5t-*5V>-r=i-K^^«1»3 0 
0 ti. /KlfitlESIl::^^ 3 O 7 J: ^? , :^mm^J^^ V 
T3 0 e{:Li'ff^^titi:^mm^<oyy^Tmmi^i^^f^ 
l^^P^co y — V — V t y^>^ V ^ — V t (Dm<^^-Cf 

^mMmiitm 3 1 4 (Dmi^^m^cmi^im ^ tr/^^ j: 5 

SAfi. ^<l^-'C^g|S5>ffiit;^^^t^— ^/.^HYPER 
Cod e;i5^^S:H^<i: 5 f-t" 5 fdi^-Cfc^o 
[0 0 7 5] yT-yy^S 6{C:3^\^^X:^—Y^f^mM3 0 
50 0 K^fb^^ 3 0 8 J; 1? , :?K1tit^^:n y r 3 
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Code ^i^f^i.. v^m^ y r 3 1 0 {z^m-t 

-So 

[0 0 7 61 J^y^^yy^S 7{;l^ol/^T:=I- K^^«^3 O 

of^. mtj^&s o 9{cx^ ^ n^Ki&^^yrsio 

3 0 2 2iz.m^'r^mtiyr^^^i O 4{;::m^-t-5o 
[0 0 7 7] n 1 4 1 3 :7^S 4 (om^^^ 

-^cos^^^^^id-r^f'J^Ji::. g! 1 0(7)v':7 

2 0 4(^*3tt5T hAS-§-7 07n^(7)y — K;^5:7;^ — ;^ 
— ^i^4 0 0 im{@c7>7K^ y-^WM^A 0 1 - 1 --4 0 

^^^«4 0 1-i ( i -l-m) {-^^^tbfc^-f >- 

[0 0 7 8] 3feT. *1»ig*^^^3 0 5ti. r hA# 
-^7C9^^<7)x;^BE-^ rcj o,^ 2 0 2<lr 

^^^*^L. K3 0 2 4 ^^m.\.xm^m.m 

^3 11 *#ML. r hi^#^7cO^^(?:>/— h\ 

0 eClf^jSi"^ (S 1 1) o ^VF:/P5/:?^ 2 O 3^# 
M-r^^. T hi>.S-^7(Z)^^ti, rhA#-^4, 9<D 

7tmt^n^fv^mmi^^\.x\j^^fz.^^'^i^mm^ i 

r2j t/^^o 7K«it^^^y T3 0 6^e:f^^$n§/^ 
-K(7)/-K:=i-K r2j ^5^^$n^o :^mm 
mx\^^ ^^:^;v^^y ViU^-^HYP-ER Oodet 

OOCl, 2 0 4<7)g^^-t"5<i^^;^7/l-v':7 

hffi rz. 2 0 0 oj rhi^#-^7^. ^g^ri^K 
rcDj i:. *Rft/^&Sc rgohj i;a5^^$iL5o * 
fc. V^I^^ft^4 01-1'-'401 -mti^ir/l- 

^(7:»y ^/^B#t;i, AO i-it^hmm^^m^fx^^f)^. 

:i(O^^.X\t,^i^^ l^^Wt'&W.A 01-1—401 -m 

[0 0 7 9] m^^mm^f^^^s o 5^^. p^^^»l 

}^pggl/-</H ^^^L (S12) . f^C<I^S($^%T 
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^#-^^*&«rt-t~S (S 1 3) o ^rT% [5ggl/-</VL- 

[0 0 8 0] *{^*«ffi^^^S3 0 5(^. ^-a^U;0^^> 
r hi^S-^7c^:7;:r-;^;^/-K^Si'9tab (Si 

^ 2 0 2^mm\^xi^^x. p^gp^mT-fc^m-a^vt::-^ 
10 (Dj — Y^m-^-r^rvj-^^^-^^m-r^ (sie)^ 

2 o 3^^tD^®fTJ:«9liS(c#R^,i-5^. Qnnxr 

[0 0 8 1] m^^mm^^^mz o 5 A^v^^ib 

T h-A#-^4(Dy— K^^<9aiL (S 1 7) , rc^r b 
jU#^4C05c^C05nmfS-^ rcj VJ^y"^ 2 0 

2^#raLT*i5. *V^T*/K>^K:/^-.^ 2 0 3;5t^bT 

20 bi^#-§-4 ti^^'t^i^<D5tmt(om^^m^m^x^ 

7}^^>-K=i-K«3 1 24^J;l/^mmiM3 1 l^# 

^\^:^^]^ rij c;:»a^f^figL. ^tT.^^1111 5£Z>7=- 
^ftg4 0 0 t^$&^Lfc-fe/i-^;1^1»3g^)^^ y T 3 0 6 

y >'^-r5 (S 1 9) o Mir/ucDmi#g(^^i^ 
v^^^^S4 0 l-lt::T h^S^4toy — Kfflo^-fe 

30 [0 0 8 2] »:{C^ffi3g^^S;^©3 O 5(i. ^-a^V;5i^e> 
r hi^S-^9(7)y — K^5f'9 (S 1 7) . HUilitP 

1t{:ibr7K>^K3- K r^j ^y— K:^— K r2j CDffi 

^-r^ (s 19)0 

[0 0 8 3] ^{^*«it^^^S3 0 5t^. «'^V;0^b 

^-Tr^^Jef^-T? (S 1 8 -CYE S) , y^T^yZfS 1 4 ClM 

-^Uti^OB^^.T^t^^/cCCOr* (S 1 5r-YES) , y^T 
40 ^y^S 2 0 iCiav^T^^L^+ 1 LTI®® l^-^/l- 2 

bs ;=^^7^^>:7'S 2 1 ^^ft LT^'^T^^y^^S 1 3 ICMIP . 
pgJli/^;i^l (D-^/vcyy— KTfc^r hA#^4, 9 ^ 

T\ ^X:y:7'S 1 4 — S 1 9(7)^S^i^>9 J^b. m^^i: 

<:>fz,h^i^mm^^^^^-\- \ ur3 1 ±aibfc:^3s 
^&^^y r 3 0 ^Ki^m^ntiy^y -^rms o 2 s^m 

pL^i^Xm^^ (S 2 1 ) „ 

[0 0 8 4] 01 Q]^U.Ai<DX ofi:^mm^J^^^S 0 
50 5(7)^Sl^i:oX7K1Sig^)*-=^yT3 0 e\z,^m.^thtz 
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[0 0 8 5] El 1 6(D:^mmi:^^t. m2mm(Dr v 

&r*^^$ttTV^^o -ttfi. :*:5l?fiT 0<7:> 

1 ocoy — Kf^ll2|5ggcor hiN|i-^8<7)/ — Kco^^^- 
[0 0 8 61 1^1 7f^IIIi s<D:^T-iy':^s 5<D^m<Dm 
ib#©3 O 7T-||fT^:h.6o TK^itiE^ft^^ 3 0 7 

(S3 1) . i^i:<rtg|5^^-efc5«^x(c:. i5gMl--< 

/VL- 1 (^ir/W^^S^-rS (S3 2) o l^g l^^/l-';^^ 0 
/W-hir/V;OSA^o ^{^;t=:«i^iE^{L^©3 0 7 ti, « 
3 3) , hir/i-(7)^ir/i-;^^ ^KVK=i— Ki:y 

^:lM^TV^5;0^S;?^^&Ii-<5 (S3 5) o 
T-'fe:/i^(5i:\ /i^— h±/i^(Dmi n^'<>'^Wt'^i^4 0 1- 

(S3 6) o ^^*5, «5t|llfit(Z)|SlC^VK:=i"Kt/- 

^j^o^ir^i^taif^l ^^>-^^^*5K4 0 1-1 

[0 0 8 71 ft-g-X^O^t)/!^— bir/P^® W LT^iii- 

^-^Xti^tCl/^^t^T* (S3 4T-YES) , 
-/y^S 3 7^c:^ol^T^^L^^- 1 LTPg^ 1/^/1-2 ^ 
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;^-r :y7^S 3 8 L.T><.^iy:7'S 3 2{c:j^»9. 

|Sg® l--</l^l (^^-fe/l^^^-g^XtCAtbT. 5t^P<tC0^3® 

[0 0 8 8] m:^iimi Q\^7j^Lrc:^mj^<Dm'^. iii 
^^jgiEMfh:^^ 3 0 7 , r h AH^-^ A(Dj — Y(D 

ir/l-tr^'t'^r h A#-^3, 8(^y — KOir/K7>y 
^#tt#x.. 018 (a) t;i^-rJ: 5{^^H-r^o 1^^ 
1 6 ^(Om 2 mm(OT h 5 cr)T-ir/i-^>ffi5felilS 

{aill? t-y $tbTV^f^V^fcS6. Hi 8 (a) Kts^-T 

[0 0 8 9] mi 9\^mi 3 COy^f^iy^^S 6 COp*p/^M; 

S^J^^t*:7C2— hX*fe5o ^nc^^Sfi^— Fib 

20 ^^3 0 8-e^fT$tX^o K^l:^S3 0 8 

4 1) o m^^X^ :^y^^y:rs 4 2Ki^(omm^mnT^ 

Kir-r^HYPER Code^^figLT. n^K*&^ 
m y T 3 1 O coftufEW;^ L>^c{it(Dii:m{c:a;^-t-'5o 
T. Hi 8 (a) (Z)iE^fb^C7)7tc1tig^^J{^LT-^(^>t() 

30 [0 0 9 0] ^fe-f . V^/^yCD'f-'^^A 0 0 (eigs:^ 

^tb/cy-K^— K r2j ^mtii. (S4 2) . ^^^v^r- 
e:^*9IE^ r;j ^i^ti-r^ (3 4 3) o ^1-. 

4, 9(^y — Kc?:)i?/l^^r<:0|lIStr$&S^-r^ (S44)o 

(D^/l^^^^mi. (S4 5) , ^(O'^/UC0'7'^—^i^4 0 
0 4^0/^^/ K:=3— Ki: K=i— K(^?ll r*ij Srtjb;^; 

(S4 7) o ^V^T»^Y;$^^^1^^(7:)i?/V-efc5r h 
A#^9(7)ir/l-^^i9 WL (S4 5) , /l^cof^— 

2j (S4 7) , rnxN m-^Yi^^ic/^y) 

(S4 6T^YES) , [S^I^IS-^ r (J ^mtlir^ (S 

4 8) o 

[0 0 9 1 1 ^i^F^lH5^»T*fc5LtC|5gS V^/l-1 

(S4 9) . pgjiU-^/i^l(^ir/V-Cfo5T 
4, 9(^5/- KcO-t/V-^-^cOllltC^'g^YJ^l^&lfti- 5 (S 

5 0) o ^j^f-ft-g^Y^i^t. loc^)ir/l--efo5T hAS^4 

— KOiryl^^^i? (S5 1) , ^co±/U<D-^t 

50 m-t^ (S5 4) o ^hX. :i(DM'^Z:^^hl^(0±/U 
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T*fc5T h^S-^SCO-t/V^ffitiPWb (S5 5) . ^(D 

(om^ r*2j (S5 7) o "m-^m^TLt^hn 

tpooir/V-efc^r hA#-^3(^-t/V^Stt) (S 5 

5) . ^cOir/l^CDy^— :$'*S4 0 O0D7}<:x K^— y — 
K:=i— K^COm r3j (S5 7) o ^(7)B#>^. 

TA-^Z;^5^^/c^ ^9 (S5 6-eYES) . E^ipiS 
r, J ^ttl;^-t-5 (S 5 8) o 
[0 0 9 2] ^(r, ^-^Y^^^ai^t^-fe/UT^fo^r 
S^9c^/— K(^-t/i^Sr®ii9ttJb (S5 1) , 

$S^~r§ (S5 4) o ^LT. ft-g^Z^^^T 

(^y — K(^-fe/l-^^>9UiL. (S5 5) , ^(D^^VCD'f— 

IJ ^W;^*^^ (S5 7) o rt^^B^^-r^'a'Z;^^^^/^ 
t) (S5 6) . K^i9ia-^ r, J ^ta;^jt'S (S5 
8) o 

[0 0 9 3] ><.-7"iy>^S 5 1 (^moTft'^Y/i^^j^CO-t 
(S5 2T-YES) o -^T^ITN ft^tCimyj L/cIK^ »9 IE 

r, J ^lE^tpfs-^- r/j {^^ML (S5 9) . 
1 LTPgH 1/^/1-2 i: b (S6 0) . :^T-y':fs 
6 1 \.X^'T^y-TS 5 0{^:Mi9. B 2|5gjic;oir/l- 

Tfc6r h ^^#-§-8 , 3, 5 0y— KcDir/V^-^<^IIgJC 
^-g^Yt^^&^b. ;='^^:y:7^S 5 1-S 5 8^*-^Y;a5^ 
{^^^^^^T*^"? ^fW^^'O. *2, 1$, *& 

coThAg-^io, 1, m^^—YSc, rh^#^ii 

W»fJ$;^;^5YESi:;^^i9. ><.-7^:y:y'S 5 4-8 5 8;^5>^ 
*^Y{^^4|5gMcoir/l- («&, rh^#^6, 1 
t9. 3/^5^^$n. ^X^/T^S 5 9T-a^c^ 

n.r h AS-^i 3(^y — Kt-^~t/i^;^»^#ffiL?Sv^yci6. 

/^'m^Y^^^&S^^;}^T^S$i^6r ^i^iJ: 4/^s 
h^<y ^—^^^^^)r\z.W^^Mz,:^y ^rWiZ 0 2 

[0 0 9 4] ^m-^ftt^ft^coy-K*, 
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^3 O 2 3(D{e{r j:oTti. yt^1«it^^^^ 3 O 5 -e-fe 

/^^s^^§tt6Pg^i--</V'(^ft:^ffi;0^;=^>^w'T^3 o 2 
3t;::^gL/c^v^^'g^;^|Sfc5f^it►. :y:7^S 6 3 T*|Sg^ u 

[0 0 9 5] U±<D^o^j:=='— HMt:^g:3 o 8t^J:5Aa; 
S(c:J:or. Ell 8 (a) (D^m^^Tb^hmm (b) (^^ 

10 -fHYPER C o d e ;^S^^^tb^o 

[0 0 9 6] igi 2C9ayj^S3 0 9ti, Kt&^^ 

i;t3 1 otr^^^n^^-HYPERc o d e myj:^ 

r-</n o 4{rtfciyjt~5o ^c^wy?:7r-r/i-<^f^ 

^«?ij^ll2 Ot^^-fo [^0i-*5V^T. 5 0 1, 5 0 2, 
503, 504, 505, 506, 507, 5 0 8:^5^ 

fl^fhT V 3, 7, 8, 9, 10, 12, 13, 

1 4c;oy— K^:7;^ — ;^;=^y — K^-t*5HYPER C 

ode t^(Dmmn (r mm^- k, ^r* 

20 ^LfcHYPER c o d e^oj:W^:^iDtt#fim;'3:7r 
-f/vi o 4(:^tiiyj-t-^:&l^{-. S^^gi 0 6*/cfi:7^ 
y 1 o 7^v^^i■^(^^^;^^c:fflyJi~6J:5^-Lrt>^ 

[0 0 9 7] ^^^ctd, *^|go^^^lc^^^S^Ji;:lov^Tllffi^ 

[0 0 9 8] IEl21tl, Ayj:7r^/l-/^^?>HYP E R 
Code ^#^*T-(^*^B.gc^llJ£^J{Cl*5lt^*aSc?:>gft 

I. ?ow:y y -f^RK^s. 11. y ]) —(DiEMW^^m. II 
30 I. HSv'i/^v^<?:»M-<#x.Ms. IV. mm^>^-/^ 

(&) ^#Efl«v'>'^1^V^' (&^^J^T7ffiS) tc^iE-r 
V. :y y— ;$i^^>HYPER C o d e ^i^t" 

[0 0 9 9] I. ^myj—^^mm 

40 - K^:7;r-;^7^y- l 2 coT^l^jg^^^^ 
3 0 5 ^::*5l^ri^i0^Li^ci; 5^^;^=:1»3g^.f^^-r^o HP 

112 2 (a) \z.7v^'r^o^mm<D^mi\:.'hm 

;^7;^y-K.t•f^»^. i^E! (b) Kfr^-r^o^mm^y 
y-^#j5rSci~6o ^c^*3. iBiEl (b) o^:yy-(^#y-K 

$tvTv^5^ rcoj: 5>^e:y y — ^ 

:y\i°=L-^P^X\t.. 112 3{c:7?:i-J:5=feS (y—K-T^— 

50 [ 0 1 0 0 ] II. :y y — (Z^zE^^b^iis 
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[0101] ii-i. y --(DiEmit/^—/^ 

^^tt^o 0^19. 1112 4 (a) cD:fe{|iJt^^i~J:5{^. 
oTM^ct ^'i-fSai-r^o e^JxL«. 112 4 (b) , 

El 2 4 ( d ) (D-^mwc^-t^ 0 fm'm.<rym'^. ^m\z-7^ 

J; 5{-i"5o 'B^Jx.tf. (g|2 4 (e) (D-J^miZ-TY^-r 

[0102] 2. ^sCfb-g-i^t^iESfb/^— 
a, j3(7)t*'^?.^^^>^l^S1«5t^lH]^^^(;iJ:oT^>^y — 

gPt,. 12 2 6 (a) c^ltitt. ^(Omm^(7:)2 
c ir 2 b irSr3?j^Lyh[a2 7 (a) c^^igtmi. 12 2 

6 (b) , 12 2 7 (b) m^^^^^mvf:! 

^^^^m^-r^o ^^*5, (226 (b), 1227 (b)tC 

[0 10 3] *:^JS^Jt^*3i/^T^^. a^-fi^-g^^? 

[0 1 0 4] [22 8{;::7p-rj; Ka, iSlB 

^-r. [2 2 9ir:7j^-t-J:5i-. a - i3 WSffi^ i3 - aUlM 
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fS2oor):y y-(7?^^v^{RlJ^Dy-K€^. it^®, its?®, 
Km'i^-^^di:\^f-^^\^j^^\:^x. ±l2 2oo:y y-co-:*- 

[0 10 51 ±iS/l— /V^12 2 6*3J:Z^[2 2 7C0 20(Z> 

:y y -{^ligffl-mfi. m2 7coyv-:^mm^th^o 

[0 10 6] II-2. lESftT/Vrf y 
10 ^E^-l^^ti^^i^v^fk'^i^ta^, «-y-K;d5[^IiSf4l^;^ce "9. IE 
m(r>mm^^'Pfj:< (±(-c, h, o, n, s) , 

Kfi[^iiii{i(:i^.c«9^-rv^ ^^^^^4o^^v^^sit^J^[2 3 o 

[0 10 7] oiEmitT/i-^v y^J^(D^x.:^ 
(Dt*(DXbfmmt^yv-mmxi:>. msi (a) 
20 ®Ai{±y^y >(T<Dmm{ty — h^co^x^\^^(DTiiLy^y ^ 
r / - Kc^jfeu^t^Tfi^ y^T J — Y(o^9mm^mm 

[0 10 8] ^Jr(7)S;*:»^:^^[@^x. *:^i£^JT*f^. 
[2 3 1 (b) {r^-^cJ; 5 t-. ^> y — <z>STffi;^^:7^T(^ 

V>5iE^fl:r/l-::fy Xi^^^gffl-t-§o [23 1 

(b) 03 1 (a) (Dm.J — Y 

[0 10 9] [2 3 2 (a) K.n^'^\^^mm'm.(o 

^i^^%^T^5o ?U.^^y y-^5|2 3 2 (b) (^J:5{- 

t?'^5J:9l--mtf. EI3 2 (b) o?il^^^f^tt:^cy 
- K;6S Wi# { M y - K X t ^ ^ / - K {:i /=e ^ lil# 

[ o 1 1 o ] My - Y(^(om^. ^y - k^^ 2 oti[^— 

40 ®X.^ii^^^/^V^ ([2 3 2 (c) #fl^) o 

[O 1 1 1 ] K®(^m'^. ^y — K3, 4, 2^ 

2, 3, 4fClA:ft#X.^ ((23 2 (d) #K) o 

[0 1 1 2] My- K®<7)m'a^. T-y- K4, 3^3, 

4trAn#X.5 ([2 3 2 (e) . 
[0 1 1 3] My- K^om-g^. -^y- K4, 3, 2^ 
2, 3, 4i^An#^5 (12 3 2 (f) #BSO , 

[o 1 1 4] My- K/55®(^^;rci#, :yy— t^^f^[2 

33 (a) 5^-^c^oTV^5o 

[0 115] ^^T% [2 3 3 (b) l^;^-fJ: 9 My 
50 -K®c?5^y-Ff^±*j:b«;er5<i: (itg^l) . [s]-v- 
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[0116] Itm 2 mss ( c ) J: 5 1-. 

itm 2-2 -^^m 2-3tv^pj:5(-y - v^itm ur 
[0 117] ^a:^m<7)mm(Dm^. itm2xmm^^^i^ 

e>^<ev^c7:)T^ El 3 4 (a) ^^^•tJ:5>(-^ Mi-T{iE:>^:7 

[0118] r (OitgE 3 {^*5tt5*S3cOltg? 3 - 1 
03 4 (a) lc:^i-B{|iJco;^;?>s^fi^/^5o J:oT. 

A, B/-v^AnmK.x^ ms4 (b) (?:>^^y-^# 

[0 119] y — 'F(B\^'^^—:^^y—h^x-h^(DX. 
113 4 (b) (^:yy-;d5iEm{b:y y-i:/^5o 

[0 12 0] HYPER Codeti, |E|34 (b) <D 

lEMfkry y-{::>ttb. _hd^^T-^. :fe^-b*r--. :^^^J 
^c/^4obTv^< r irT^^ST^^o 113 4 (c) jiro 

^^^^^tL^HYPER Cod e^^To 

[0 12 1] :^(DX^\c^ ^n^'t\.(D^j^^\^:i:tX\ riit 
[0122] II-3. :y (DiE^{t:^a:7u— f^i-— h 

[0123] HI 3 5f^^fr<OiaB&:7i3— hT*fe 
19. >^^5/:7°S 1 O 1 — S 1 0 3;«ii^>1SMe$tb5o 

:y:7^s 1 0 ir-fi. — K^:7^r^^l;^o^-fe5/ h 

-r^o ;^X:y:7'S 1 0 21?(i, ;^7y?^y— K^My 

— Kx^-r^o -^LT. :^'r^yys 1 0 3 ^;l:^b^v^T. M 

[0124] El 3 6 — Yi^'^^~r(om^m7LmM(o 

PSB/^^^n— ;^7^5/:y'S 2 O l — S 2 

Hf^. 113 5<?:>>^.x5^>^s 1 0 3-epfu?m^:h>^ffi.. g 

^s#<^>^x5^>^s 2 0 2;5^^tf¥D^ai^;h.5 m^n- 

D?HiL) o ;^7^5^:7^S 2 o 1 — ;^7^5/:7^S 2 0 3fl, 

+ 1 co^{4^coTT\ jSy-KX@aT(^/- K^-<#x.^s[l; 
S^^i^ilUllfT-r^lfP^^T-fe^o ;^7"iy:7^S 2 0 4, 
s 2 0 9 >^ i n.^ W^m. i = 1 , /x^— :7^ifK^*f4^ 
i<n, /l^— T'ii^J^ i ++c^^#<?:>TT% ;^-7">^:7"S2 

0 5 - s 2 0 8 c7?/w-:7^ j "9 ?g L^fri-^gp^T-fc 

•9 . )\^-':f j . j = i + 1 , )v^-^mmm^ j 

Xir^/ - K i , j ^ir :y h^T^^^ (;^-^iy::^S 2 0 
6) i2/-Ki (A) , j (B) idT(^^An#X^S 
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(;^7^5/:7^S 2 0 7) ^^^t9igL^ffi-'5a55'T*fe 
5o rrT% DTirf^. 113 eM^IE-f^ 
j^or=VT/v/- Kr-y/i^&igL. HI 3 3 1^*51/ >TS^ 

[0 12 5] ##^-e(:i. 114 oi;i, 113 %<Dyx^—=^ 

[0 1 2 6] iSfelr:Il3 7(t. 2y— KA, BiETt^A;^ 

0 1 — S 3 0 9 ;5i^b«^^tu^o r:<>:)2/— KA, BiS 
T(^Atu#x.*!LSt^. il3 6C9;^X:y>^S 2 0 7^^6>P? 
t/W^tb^ftfe.. g5>S#(^;^7"iy^S 3 0 7;^^bt^t^-a^ 
tfcl^tt^ (S'jtiq^U^lii b) o >^^:y:/S 3 0 1 TtlDT 
r^cOA, Bcoi:"'ibb;5S^3tliiffi^5i5v^;^^^*J6. DTco 
|ili{iL:7^^{;i)ilte^^£i-6o ;=^7"iy:7^s 3 o 2T-t^. 

20 ;=^x^>V'S301 ^^:)^S^^*IJ^L. DT(7)Iliffi;05*^-e 
i^fc^>:^7"?/:7"S 3 0 3--ii^, -?rpT-/^frttbtf>^X:y 
:7^S 3 0 4-^ilti^o o ^X\^^ ^'^^fx.fz. 

DTlUMffiicit^or^^y — 5^:7^3304 
--xttfo ;=^7^^>y^S 3 O 4T*f^. Tj^y — K>^:7^T< 

S 3 0 5-^it^, -^5TV^tttbf^^7^iy:/S 3 0 

tPo ;^y'^;^:7^s 3 o 5-C(i. DTt;i^;=<>^^r y — 

30 te: 1 <lrJ£ ^v^T-^?^ -7" ^^i/'S 3 0 7T% 

D^m-To ftti:*-. xy^iy:y's 3 0 8}citA/;^c:^'g^(i. )iSf}i 

(i^^lHlcoMaSri^TL. ;=^^^/:/S 3 0 9 {^ii 

tPo r c^;^'r 5^:^*3 3 O 9T*ti. S'J^y y— 

[0 12 7] #%^Ti:i. 114 1 {c:, 113 7(7):7n— 
-Y— FT^^tb^ 2y— KA, BgaTcOAH#^^SO 

[0 1 2 8] ^{:i0 3 8t^. DTHiS{4twt^or:y y — ^ 

:7"S 4 O 1 --S 4 O 8;0^^1S^$tb^o ^(^DTllfifut- 

i^or^>y-^^-<#^^^Sfi. us 7(7);=^^o,:7-s 

3 0 3;5>^)l*r/tii^;ri^ffi. 4 0 

7^^b^)P?"a^tti^H^ (S'Jft^u^tHU o y^Tv-f^A 

;&^iiJ^5feT*fctbfi;^^5^>^s 4 o 2--.ii^. -^^T- 
m^m^^^<D^m^^'j't^o ^7"^/>^s4 0 2r* 

y^)—^L(DK, BiBT^A;h.#x.^o :^'r^y':f^A 
OS-Cfi. y y — K^Atb#^So 
50 -/:/S 4 0 4T'ti. DTC9ft_hffiy — Ko^y — K*X 
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k mmm k = 1 , /i-- y^«i^*f4^ i ^ n , /u-^m 

^:x:7's4 0 6, y-KkgaT(oafe-^#x.AQ;a^tT5;^ 

[0 12 91 #%*T*t-. 042 (a) ms S(Dy^ 

fc. 1114 2 (b) \t:i(Dmimi^x-DXJDTm^^m^A^ 
[0130] mm 3 9 sij:y V i^xm^cm 

:^'r-yys 5 0 1—351 l^^hm^^^^o - 

Sfi. Els 7c7);^X:y:/S 3 0 9:^^^>P?U?ai$ttSo ^ 
T^^/y^S 5 0 1 {^(D) :y y — (TT 1 ) 

^:^\f—\^XTT 2t'f^o :^T'y':fS b 0 2X\-t. 
^(O {^(D) ^'r^r/Vy — Kx — :/>'^ (DTI) ^:=it' 
— LTDT2^-t*5o :=^7^iy:7"S 5 O 3 -Cfi. DT2)ll 

te^Ste$^6o >^^-7^^^:7's 5 0 4r-t^. DT2Wi&(;i 

t^foTTT 2 ^M-<#^^, ;??.7'>^:7'S 5 0 5-C(^. T 
Tl tTT 2\Z,^\^^t^^^t^}£ 0f)^^m^. jtV>;05/^tt 

tPo :^'r^y:fs^Q ex\-^. tt i r^-e 

^DT 1 l^ii;^IPt*^o ;=^^X:y:7'S 5 O TT2<^) 

ft^;^:7^r:^"e^DT 2ic:ii;bn-f~5o ;=^^^y>^s5o 

8-Ct^. DTI, DT 2<^^;feffi!j<fc DD (^:^Vl^D 
T) ^f^J^g-fSo ;=<^7"5/>^S 5 0 9Tt^. DDP^(D&* 
CDlllif44:?*:^'t"^o :^7"?/:7^S 5 1 0X\^. DD(7)IIlSf4 

:^T-y:fS 5 11 "Cfi. TT2?rTTliC, DT2^D 

T 1 t-r^o 

[0131] ##^"e(;iv El4 3 {CI, El 3 90:7n— ^ 

5o [Il4 4fi. B13 9oo::=<.7=-iy:7's 5 O 8-T?fft? 

tb5, DTI, DT2(^)#:feffiiJJ: (9. DD^f^^i-^^ 
HCO^ 7« — v^^^L. 04 5t^, 0 3 9(7);:='^7^5/^S 5 

0 9xnt>th^i)T:>\H(D&:^(Dm&.^'&^M(D^ :^---J 

[0 13 2] III. mm^i^y^/\^<o^^mx.mim 

H Y PER Code ^^ijffl LT. no(?5>fi::^1Sigrplc?:) 

cm^Tb^ h2o(oWkf^^ lESf L y y - ^^^^ ^ tu6 
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[0 13 3] m^\^. El 4 6 (a) (^l^i-fb-^fe (^:7 

c^HYPER C o d e ^a»ttli-^i:i:^#X.^o Th 
iNS-^7^^^. (:7;^--;^;;<.) (cU^Tct^t^, HYPE 

R Oo A ^(r)l/i^^)V(i:>^^y^}—\t. El 4 6 (b) 

5^^{-<i:«9. EI46 (c) f;i7j^-rJ: 5^^lE^fb:y y- 
W^hf\^^o EI 4 7 (a) -hISco 

10 iES.>fl:::y y-El4 6 (c) ^fc^^ ^/SLTv^5& (g^s 

^x5o HYPER Codefl. EI 4 7 (a) (DV ^) 
— ^±;^(^bT-^. :fe;0^b:&--|p]/5^oT. KfbUTV^ 
<rt{^j:i9. EI4 7 (b) (O^o\z.^^^f\.^ {^y^ 

:7^rc^HYPER Code)o 
[0 13 4] ^T. —^(Of^mfi^^^o EI4 6 

(c) {ri^LyhiE^fk^y y— ^c::^3l^r. rh-AS-^io 
hA#-^9iaT<^:y y— i^^tii^c^^^c^T* (rh^^ 

#-^1 0-^8->5 ^ 9-^6->3(7)i/^/7j^Vl^cD^t/;65I^ 
20 C) . EI4 8 (a) , (b) {^^-f J: 5^^^2 0(75 iEiS'ft: 

:y y-;if5^j5e:^tt5-^tet4;05fc^:iirT*fc^o -^br. 
r(^El4 8 (a) , (b) oiE^<k:yy-J:i9. ^iS^b 

{c#x.^^. EI4 8 (c) , (d) \cm't^o\^fi:'0. 
■^tlf^^^^^fcfig^tL^HYPER Codetl. EI 4 8 
(e) , (f) \C7f^'^-h(D}:.f^^o EP^>. S^^oi^cHY 
PER Code ;$5#bnr Oo 

[0 13 5] -t:i-c*^*£W{-*5v^Tt^. mmit'^^(D 

«itiHYPER Code t (r)rS(D—Mi^^ ^ K>mM 

fS. El 4 9 (a) t:i^t"«ag (^V-^^V) c^HYPER 
Co d e^j^^0iJ|Cirtl.«. ^«i/>^=^^Vl->C*f^El4 9 
(b) {CTf^-r. 2^(D^&iy>'7^/\^(OJ—h^Xh^o ^ 

El 4 9 (c) i^TFrJ: 5t-^^^2ofe^«it(7)m 

-g-. EI4 9 (d) i^7jk^x^\^mmi^:^yr-^^Mi^2m. 

40 [0 13 6] EI4 6 (a) IC^Lfc^y ^ Ul^^ 

[0 13 7] y])—(DAEmitifihm\^x<:>x. m^L^f^m 

4 8 (a) , (b) (DO^. (a) y -P^^^fiSc ^ 

ttfct^^ir-r^o E15 0 (a) iCTjk'tX^ 

;553^IILr^8<9. ao, 2oc?>P^mi/>^^Vi-;05iSt^"5Ttg 
50 ^b/^v^j:5>t-^c^^) J: y-coy- K^An^x. 
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5ri:r\ ^mit'B'^<Dm^^t HYPER Codet 
10 13 81 115 0 (a) <DM^. 2 OC^g^Si/>'/^^Vv 
7^)^o^ 2oc9PBSv'>'7j</i- (y — K I D 1 1 i F I 
Dl 2) ^^^m'^mx-h^o S&oT. rtbe)COEflSv'>^ 

xi^o ^K^^'^'jT-f^y — K I D4 iry — K I D3<D^I>*?r 
iS? (Atb#X.^) {^-r^o 1115 0 (a) 

y— filgl50 (b) (^J:5>{-^^5o 

[0 13 9] :irT% ^^jfe^^jT^ti. ^yv-mmi^mm 

«ig#:ti|l!4 6 (a) <Dit^mmtmCm2 2 (a) O 

[0 14 0] *fc. 2ocDK»y-K;6Sps^t^pjtg^.S;^^ 

(a) {c^i-&l, &2i:L. &1, &2-^(D«:|U<;o^5' 
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